A new polyvinyl chloride (PVC) coil has been tested. The thinner walls give a better heat transfer so that an output temperature of 32.7°C occurs at 150 ml/min under test. This is higher than any PVC coil previously tested.
Warming blood during massive transfusion is now an accepted practice. Many different types of warmer are available and these have been reviewed recently (Russell 1974) .
The criterion for heating performance was the output temperature of iced water flowing at 150 mljmin when the coil was immersed in an agitated water bath at 37°C. This was considered to be a realistic test approximating clinical conditions of replacement wivh stored blood.
A satisfactory performance required an output temperature of better than 32°C. Only two coils gave outputs above this temperature, and both were made of polythene. No polyvinyl chloride (PVC) coil achieved a satisfactory output temperature. However, the Fenwall dry heat warmer achieved a satisfactory output temperature with a flat, disposable PVC bag. The significant difference in its construction is the thinner PVC wall which allows better heat transfer.
This improved performance with a thin wall had been predicted in 1969 during experiments with a disposable heating system using a design very similar to the FenwaU bag (Russell 1969 a and b) . One limitation of the flat bag is that it cannot easily be fitted into a water bath. Recently however, a thin wall PVC coil has become available. It provides better heat transfer because of the thinner wall and can be used in a water bath.
METHOD
The coil was tested with iced water at O°C in a similar way to that used for heat exchange assessment of coils examined in 1974 (Russell 1974) .
Flow was controlled by using catheters, cannulae and needles to give a suitable stable flow. Flow was begun and then the volume passing into a measuring cylinder was timed for at least 100 ml or one minute, whichever gave the greater volume. All runs were performed in duplicate. Output temperature was measured at the end of the run.
Agitation was achieved with a Braun Thermomix II warmer and pump. The bath temperature remained at 37.0°C during all runs. Bath and output temperature were measured by needle probe (Ellab, Copenhagen) previously calibrated against a mercury thermometer.
RESULTS

Construction
The coil (Figure 1) is 3.66 m of tubing coiled into 11 coils with a 10.5 cm diameter and held by 6 plastic retaining clips. The tubing is approximately 4.7 mm external diameter with a wall thickness of 0.34 mm. The priming volume is approximately 55 ml. There is a 30 cm input and 120 cm output lead. The output lead has a flow control and an injection diaphragm. FLOW , ml / mln FWURE 2.-Performance of Tuta coil (80-150) in an agitated water bath at 37 ~c. Each dot represents one or more observations of the output temperature. The performance curve is for iced water (O°C). The output temperature for 150 mllmin is 32.7 c C. The output temperature for 106 ml/min is 34.9 C.
Performance
The output performance is shown in Figure  2 . At 150 ml/min the output temperature was 32. TC which demonstrates the coil can achieve acceptable heating when used with an agitated bath. With a 100 cm lead of pressure, the free flow was 189 ml/min which suggests a free flow with blood of about 60 ml/min.
DISCUSSION
This new coil appears to have an improved heat transfer compared with previous PVC coils. The improved performance probably relates to the thinner wall (RusseII 1969 b) .
If the diameter of the coil were increased to 13 cm and the number of turns increased to 13, a length of 5.2 m could be accommodated. If this were arranged as two 2,6 m coils in parallel, a better heating performance could be obtained with lower resistance. By considering the contact time, an expected output temperature of 34,9C can be calculated (Russell 1969 b) . The priming volume would be increased to about 80 m\.
